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DETAILED ACTION 

Specification 

1 . Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, 
"The disclosure concerns," "The disclosure defined by this invention," "The 
disclosure describes," etc. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1 f 6, 7, 9, 10, 14-18 and 28 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Watanabe et al. (US 6,768,513). 

[claim 1] 

In regard to claim 1 , note that Watanabe discloses an intelligent control circuit for 
pixel defects in a sensor (Figure 4), the control circuit comprising: a defective pixel 
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detection circuit for detecting whether an underlying pixel is defective (Figure 4, Item 12; 
c. 3, 1. 41 - c. 4, 1. 60); and a pixel value restoration circuit for replacing the value of the 
underlying pixel, if defective, with a restoration value derived from the values of 
neighboring pixels (Figure 7; c. 7, 1. 41 - c. 8, 1. 3); wherein the control circuit operates in 
real-time (The examiner notes that the system of Watanabe operates during the readout 
of the image sensor (see Figures 4, 5, 6 and 7) using line delay and pixel delay 
elements. Therefore it can readily be seen that the system of Watanabe does not 
require the entire image signal to be stored and the processing to be done at a later 
time, thus the system of Watanabe operates in "real-time" as claimed), 
[claim 6] 

In regard to claim 6, note that Watanabe discloses neighboring pixels comprising 
a first group (Figure 3, Items P2, P4, P5 and P7) and a second group (Figure 3, Items 
P1-P8), each group being processed by the defective pixel detection circuit separately 
(e.g. the average, maximum and minimum level detection sections individually process 
the second group of neighboring pixels (see Figure 6) while the deficiency correction 
circuit separately processes the first group of pixels (see Figure 7)). 
[claim 7] 

In regard to claim 7, note that Watanabe discloses a first group which comprises 
a first plurality of pixels immediately surrounding the underlying pixel (Figure 3). 
[claim 9] 
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In regard to claim 9, note that the first and second groups of Watanabe form a 
rectangle shape (Figure 3). 
[claim 10] 

In regard to claim 10, note that the first and second groups of Watanabe form a 
diamond shape if looked at from a different perspective. The examiner notes that claim 
9 provides no definitions of a "diamond shape", therefore as broadly as claimed the 
groups of Watanabe shown in Figure 3 meet this limitation, 
[claim 14] 

In regard to claim 14, note that Watanabe discloses a sensor which is a CCD 
sensor (Figure 1, Item 1). 
[claim 15] 

In regard to claim 15, note that Watanabe discloses an intelligent control circuit 
for pixel defects in a sensor (Figure 4), the control circuit comprising: a defective pixel 
detection circuit for detecting whether an underlying pixel is defective (Figure 4, Item 12; 
c. 3, 1. 41 - c. 4, 1. 60), wherein the detection occurs without prior knowledge of any pixel 
defects (c. 8, II. 16-28); and a pixel value restoration circuit for replacing the value of the 
underlying pixel, if defective, with a restoration value derived from the values of 
neighboring pixels (Figure 7, c. 7, 1. 41 - c. 8, 1. 3). 
[claim 16] 

In regard to claim 16, note that Watanabe disclose a defective pixel detection 
circuit which determines the type of an underlying pixel (c. 4, II. 30-37). 
[claim 17] 
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Claim 17 is a method claim corresponding to apparatus claim 1 . Therefore claim 
17 is analyzed and rejected as previously discussed with respect to claim 1 . 
[claim 18] 

In regard to claim 18, note that Watanabe discloses the steps of assessing 
whether the underlying pixel is stuck high and assessing whether the underlying pixel is 
stuck low (c.4, II. 30-37). 
[claim 28] 

In regard to claim 28, note that Watanabe discloses a restoration value derived 
from the values of the neighboring pixels using two-dimensional extrapolation (Figure 
7). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watanabe et al. (US 6,768,513). 

[claim 11] 

In regard to claim 1 1 , note that Watanabe lacks a first and second group which 
incorporate the Bayer pattern. Official Notice is taken that the use of the Bayer pattern 
in image sensors is well known in the art to closely mimic the function of the human eye 
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and to take pictures with higher amounts of luminance data. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made use 
the Bayer pattern in the image sensor of Watanabe to more closely mimic the function 
of the human eye and to take pictures with higher amounts of luminance data. 

6. Claims 12, 13, 26-28, 30 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Watanabe et al. (US 6,768,513) in view of Tabei et al. (US 
5,805,216). 
[claim 12] 

In regard to claim 12, note that Watanabe lacks a line-edge detection circuit for 
detecting whether a line or an edge feature passes through the underlying feature. 

Tabei discloses a defective pixel correction circuit (Figure 5) which includes line- 
edge detection (c. 2, 1. 45 - c. 3, 1. 8) to determine the interpolation method to be used 
when replacing the defective pixel (e.g. Figures 12A - 12L) to correct the defective pixel 
finely and exactly even in the presence of complicated boundary features (c. 8, II. 5-8). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the line-edge detection feature of Tabei to appropriately 
select the proper interpolation method to be used when correcting the defective pixel to 
finely and exactly correct the pixel even in the presence of complicated boundary 
features, 
[claim 13] 
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In regard to claim 13, note that Watanabe lacks a spatially adaptive interpolation 
filter for deriving a restoration value. Tabei discloses a defective pixel correction circuit 
(Figure 5) which includes line-edge detection (c. 2, 1. 45 - c. 3, 1. 8) to determine the 
interpolation method (i.e. spatially adaptive interpolation) to be used when replacing the 
defective pixel (e.g. Figures 12A - 12L) to correct the defective pixel finely and exactly 
even in the presence of complicated boundary features (c. 8, II. 5-8). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to include the line-edge detection feature of Tabei to appropriately select the 
proper interpolation method (i.e. spatially adaptive interpolation) to be used when 
correcting the defective pixel to finely and exactly correct the pixel even in the presence 
of complicated boundary features, 
[claims 26 and 30] 

Claims 26 and 30 are method claims corresponding to apparatus claims 12 and 
13. Therefore claims 26 and 30 are analyzed and rejected as previously discussed with 
respect to claims 12 and 13. 
[claim 27] 

In regard to claim 27, note that Tabei discloses a line-edge feature detection 
algorithm (c. 4, 1. 21 - c. 7, 1. 65). 
[claim 28] 

In regard to claim 28, note that Tabei discloses the use of one-dimensional 
extrapolation to form a restoration value from neighboring pixels (Figures 12A - 12D and 
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121- 12L). 
[claim 31] 

In regard to claim 31 , note that Tabei discloses a spatially adaptive interpolation 
along the direction of a line or edge feature (c. 4, 1. 21 - c. 7, 1. 65). 

Allowable Subject Matter 

7. Claims 2-5, 8, and 19-25 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims, 
[claims 2-5, 19 and 21-25] 

In regard to claims 2-5, 19 and 21-25, the prior art does not teach or suggest a 
defective pixel correction circuit comprising detection for stuck high defects, stuck low 
defects and abnormal sensitivity defects as claimed. Although detecting these types of 
defects is known in the art (see Tan et al.; "A Robust Approach for the Detection of 
Defective Pixels in an Image Sensor"), it is not known to detect all three types for a 
single image in real-time without any prior knowledge of the defective pixels of the 
image sensor, 
[claim 8] 

In regard to claim 8, the prior art does not teach or fairly suggest a defective pixel 
correction circuit as claimed in claim 6 wherein a second group of pixels which is 
separately processed immediately surrounds a first group of pixels, 
[claim 20] 
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In regard to claim 20, the prior art does not teach or fairly suggest a defective 
pixel circuit which determines a type of a pixel defect wherein the determination of the 
type of the pixels defect occurs for at least two separate types and is performed in 
parallel. 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following prior art further shows the current state of the art in 
determining pixel defects without any prior knowledge of the locations of the defective 
pixels in an image sensor: 

i. Itoh US 2001/0052938 

ii. Shimura US 6,307,393 

iii. Nagumo US 4,189,751 

i v. Kobayashi et al . JP 06-2451 48 A 

v. Hitomietal. JP 06-205302 A 

vi. Sato JP 61-261974 A 



The following further shows the current state of the art in edge-detection algorithms 
included in defective pixel replacement systems: 

i. Hamilton, JR US 2002/0158977 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J Henn whose telephone number is (703) 305- 
8327. The examiner can normally be reached on M-F 7:30 AM - 5:00 PM, alternate 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wendy R Garber can be reached on (703) 305-4929. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



TJH 

9/2/2004 
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